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DETAILED ACTION 

Claim Objections 

Claims 1-6, 8-10 and 12-15 are objected to because of the following informalities: 
there is a typographical error in line 8 of claim 1 . "Ration" should be "ratio". There is 
also a typographical error in line 23 of page 3 of claim 1 . "The amound" should be "the 
amount". There are typographical errors in claim 8. The chemical "v-glicidoxypropy- 
trimethoxy silane" should read "y-glycidoxypropyl-trimethoxy silane" and the chemical 
"y-glicidoxypropyl-methylidethoxy silane" should read "y-glycidoxypropyl-methyldiethoxy 
silane". Appropriate correction is required. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-6, 8-10, and 12-15 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

It is unclear if the component (d) additive components should be plural or 
singular. In line 5 of page 4 of claim 1 , the claim states "an adherence imparting agent 
is added as the additive component". This implies that there is only one additive 
component claimed, but on the first page of claim 1 , the component is plural. If the 
component is meant to be plural, the claim is essentially changed from a "consisting of 
claim to a "comprising" claim, since any additional component could fall within the 
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category of additive components when the claim is interpreted with the broadest 
reasonable interpretation. For the purpose of further examination, it is taken to mean 
there is only one additive component and it is an adherence imparting agent in order for 
the claim to read "consisting of. A suggested correction would be to change 
component (d) to "an adherence imparting agent that acts as an additive component". 

In lines 5 and 6 of page 3 of claim 1 , it is unclear what is meant by "in which 
mixture the ratio. ...in the ratio of the number of molecules". It is unknown how to have a 
ratio in a ratio. It is suggested that one of the ratio statements is deleted. For the 
purpose of further examination, it is taken to mean the ratio of the bifunctional epoxy 
compound to the trifunctional epoxy compound is selected to be within the range 
between 100:0 and 70:30. 

In claim 2, the fourth line, it is unclear what a metal surface forming junction is. 
For the purpose of further examination, it is taken to mean it improves the adherence 
between the resin and a metal surface. 

Claim 15 contains two trademarks. This renders claim unclear since the 
trademark is used to identify a source of the goods and not the goods themselves. See 
MPEP 2173.05(u). The source of the claimed anhydrides does not change the structure 
or function of the conductive adhesive. 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1, 3, 6, 9, 10, 12, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Okubo et al. (JP 07-090238) in view of Date et al. (JP 10-030082) in 
further view of Yamaguchi et al. (US 2002/0061971). The English machine translations 
of the Japanese documents are used for the citations below. 

Regarding claims 1, 3, 6, 9, 15: Okubo et al. teaches a conductive 
adhesive/bonding material (abstract) consisting of a conductive medium/silver powder 
(abstract) and a binder resin/epoxy (abstract). The amount of silver powder to the 
epoxy is 60% -85%. While this does not overlap the claimed range, a prima facie case 
of obviousness exists where the claimed ranges and prior art ranges do not overlap but 
are close enough that one skilled in the art would have expected them to have the same 
properties. See MPEP 2144.05 I. In this case a person having ordinary skill in the art 
would recognize that 55% silver powder and 60% silver powder would be expected to 
have the substantially the same properties in the composition. 

Since pure silver powder is used, 100% of the metal powder is silver powder. 

The binder resin consists of an epoxy resin which can be 1 ,6- 
dihydroxynaphthalene diglycidyl ether (para. 6 and 10), a curing/hardening agent (para. 
6), an optional curing/hardening accelerator (para. 12), an optional adherence imparting 
agent/coupling agent (para. 12), and an optional diluting solvent/diluent (para. 11). At 
the time of the invention a person having ordinary skill in the art would have found it 
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obvious to add the optional hardening accelerator and would have been motivated to do 
so for such desirable properties as to accelerate the curing speed of the curing. At the 
time of the invention a person having ordinary skill in the art would have found it obvious 
to add the optional coupling agent and would have been motivated to do so for such 
desirable properties as increased adherence between the metal and resin. At the time 
of the invention a person having ordinary skill in the art would have found it obvious to 
add the optional diluent and would have been motivated to do so to control the viscosity 
of the composition, which is a concern of Okubo et al. 

Okubo et al. teaches a mixture of two or more multifunctional epoxy resins (para. 
1 1 ). The disclosed 1 ,6-dihydroxynaphthalene diglycidyl ether and bisphenol A diglycidyl 
ether, which are used in the examples, are both bifunctional epoxy compounds so the 
ratio of bifunctional to trifunctional is 100:0. 

The 1 ,6-dihydroxynaphthalene diglycidyl ether has a polycyclic aromatic ring 
skeleton and the bisphenol A epoxy resin has a ring structure other than a polycyclic 
aromatic ring. The ratio of the polycyclic aromatic ring epoxy to other than polycyclic 
aromatic ring epoxy is not disclosed. However, Date et al. discloses 100 parts of a 
naphthalene epoxy resin and 50 parts of a bisphenol A epoxy resin. Okubo et al. and 
Date et al. are analogous art because they are both concerned with the same field of 
endeavor, conductive adhesives used for joining printed circuit boards. At the time of 
the invention a person having ordinary skill in the art would have found it obvious to 
combine the amount of naphthalene epoxy to bisphenol A epoxy and would have been 
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motivated to do so for such desirable properties as improved heat resistance, high glass 
transition temperature and low heat shrinkage, as evidenced by Date et al. (para 19). 

The 1,6-dihydroxynaphthalene diglycidyl ether is a multifunctional epoxy 
compound having a bicyclic aromatic condensed ring skeleton. 

Okubo et al. does not teach an acid anhydride curing agent. However, 
Yamaguchi et al. teaches a similar epoxy composition cured with acid anhydride curing 
agent Epicure YH306 (para. 41 ) in a ratio of 0.878 anhydride equivalents to epoxy 
equivalents (example 2), which falls within the claimed range. Okubo et al. and 
Yamaguchi et al. are analogous art because they are both concerned with the same 
field of endeavor, namely epoxy resins for semiconductor units. At the time of the 
invention a person having ordinary skill in the art would have found it obvious to 
combine the acid anhydride of Yamaguchi et al. with the composition of Okubo et al. 
and would have been motivated to do so for such desirable properties as a reduced 
modulus, as evidenced by Yamaguchi et al. (table 1 and para. 66). This acid anhydride 
has a cyclic acid anhydride moiety and another hydrocarbon ring fused to it in which 3 
chain hydrocarbon groups are substituted onto the ring and the number of carbon atoms 
composing the hydrocarbon ring is 12. 

The diluting solvent/diluent disclosed, cresyl glycidyl ether, has a high boiling 
point, namely 109-111 C. 

Regarding claim 10: Okubo et al. teaches the case that the metal powder is pure 
silver and not mixed with another metal powder. 
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Regarding claim 12: Okubo et al. teaches the other epoxy resin can be 
bisphenol A diglycidyl ether, which is used in the examples. 

Claims 2, 8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okubo et al. (JP 07-090238) in view of Date et al. (JP 10-030082) in further view of 
Yamaguchi et al. (US 2002/0061971) as applied to claim 1 above and in further view of 
Giroux et al. (US 2002/01 1 7259). The English machine translations of the Japanese 
documents are used for the citations below. 

Regarding claims 2, 8, and 13: Okubo et al. teaches the basic claimed 
composition as set forth above. Okubo et al. does not teach a silane coupling agent, 
specifically y-glycidoxypropyl-trimethoxy silane or y-glycidoxypropyl-methyldiethoxy 
silane. However, Giroux et al. discloses a similar composition comprising an epoxy 
resin (abstract), electrically conductive silver filler (para. 48) and glycidoxypropyl 
trimethoxy silane (para. 58). Okubo et al. and Giroux et al. are analogous art because 
they are both concerned with the same field of endeavor, namely conductive epoxy 
adhesives. At the time of the invention a person having ordinary skill in the art would 
have found it obvious to combine the glycidoxypropyl trimethoxy silane of Giroux et al. 
with the composition of Okubo et al. and would have been motivated to do so for such 
desirable properties as bonding inorganic materials such as metal fillers to organic 
resins. 
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Allowable Subject Matter 

Claims 4, 5, 14 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

In regard to claims 4 and 14, Okubo et al. is the closest prior art. Okubo et al. 
does not teach the ratio of the dihydroxynaphthalene epoxy to the other epoxy 
components is a 3:1 weight ratio. Examples 2, 4 and 5 in table 1 use both 
dihydroxynaphthalene epoxy and another epoxy, namely bisphenol A epoxy. The 
weight ratio for example 2 is 1 .66:1 , for example 4 is 1.1:1, and example 5 is 1:1. Also, 
there is no teaching that a person having ordinary skill in the art would want to increase 
the ratio to 3:1 . 

In regard to claim 5, Okubo et al. is the closest prior art. In example 7, 2-methyl- 
4-ethylimidazole is used in an amount of 1 weight part. Assuming 1 weight part is 1 
gram, this is 0.009 moles. Based on the epoxy equivalent weight of 1 ,6- 
dihydroxynaphthalene epoxy (141, para. 13), there are 0.099 equivalents of epoxy. 
Therefore, the ratio of moles of imidazole to epoxy equivalent is 0.09:1, which is outside 
of the claimed range. There is also no motivation to lower this ratio. 
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Response to Arguments 

Applicant's arguments with respect to claims 1-6, 8-10 and 12-15 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Megan McCulley whose telephone number is (571)270- 
3292. The examiner can normally be reached on Monday - Friday 7:30-5:00 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Eashoo can be reached on (571) 272-1 197. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Mark Eashoo, Ph.D./ /M. M./ 

Supervisory Patent Examiner, Art Unit 1796 Examiner, Art Unit 1796 

1 5-Sep-08 



